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| S-doubled processors is broken down, a processor 

down signal is delivered and, at the same time, 
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SPECIFICATION 



I. Title of the Invention 
Multiprocessor System 

II. Claims 

A multiprocessor system, which is a multiprocessor system 
constituted by providing it with plural duplexed processors and 
a data transfer unit attached to said processors and performing 
data transfer among the processors via a bus 
and is characterized by such a constitution that 

a control processor for controlling the operation and main- 
tenance of other processors out of the above plural processors 
is provided, a processor break-down signal is delivered when one 
duplexed processor of the other processors is broken down and a 
normal system is established by the other duplexed processor, 
a means displaying the above processor break-down signal and 
allowing to read it in the above control processor and a means 
interrupting the signal from the above control processor into 
the above processors are provided as the external device of 
above control processor to perform a restart processing at the 
time of troubles. 



1 Numbers in the margin indicate pagination in the foreign text. 
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III. Detailed Description of the Invention 

This invention relates to a multiprocessor system which is 
so constituted as to perform a restart processing at the time of 
troubles . 

Generally, a multiprocessor system means a system form 
having one control program but plural processors and connecting 
its processors, main memory unit and input /output unit with a 
bus. Then, the processors share different functions and make 
data processing in parallel. 

However, a multiprocessor system connecting multiple pro- 
cessors has not been realized because complicated processings of 
troubles. This invention was made in view of such actual circums- 

/2 

tances and is aimed at providing a multiprocessor system which 
simplifies the complicated processings of troubles by a 
centralized control with a control processor which takes the 
operation and maintenance controls of other processors and is 
also applicable to an electronic switching system, etc. 

Namely, this invention is a multiprocessor system consti- 
tuted by providing it with plural duplexed processors and a data 
transfer unit attached to said processors and performing data 
transfer among the processors via a bus, and is characterized by 
such a constitution that 



a control processor for controlling the operation and main- 
tenance of other processors out of the above plural processors 
is provided, a processor break-down signal is delivered when one 
duplexed processor of the other processors is broken down and a 
normal system is established by the other duplexed processor, a 
means displaying the above processor break-down signal and 
allowing to read it in the above control processor and a means 
interrupting the signal from the above control processor into 
the above processors are provided as the external device of 
above control processor to perform a restart processing at the 
time of troubles. 

This invention will be illustrated based on an actual 
example shown in drawings below. 

Fig. 1 is a conceptual diagram showing one actual example 
of a multiprocessor system of this invention, and Fig. 2 is a 
conceptual diagram showing details of multiprocessor control 
unit and connection relations of said control unit and said 
processors. In the same diagrams, the multiprocessor system of 
this invention is constituted by providing it with duplexed 
processors 10-12, a control processor 20 and a multiprocessor 
control unit 30. 

The multiprocessor system is constituted by duplexing the 
above processors 10 - 12 and the control processor 20, 



respectively. The control processor 20 is set up as a processor 
for the operation and maintenance controls of other processors 
(the processors 10 - 12 in this actual example) out of the 
plural duplexed processors. On the other hand, the other 
processors 10 - 12 are processors making information processings, 
delivers a processor break-down signal when one duplexed processor 
is broken down, and a normal system is established by the other 
duplexed processor. 

The above processors 10 - 12 and the control processor 2 0 
are connected to a system bus 50a and perform the transfer of 
information via data transfer units 101 - 121 and 201 connected 
to a system bus 50a and connected by signal lines 10a - 12a and 
20a. The bus control unit 50 connected to said system bus 50a 
takes the control of said system bus 50a and is controlled by 
the control processor 20 via the control signal line 20c. 
Moreover, input/output control units 40 - 42 and the multi- 
processor control unit 30 are connected via an input/output bus 
20b. The input/output control units 40 - 42 are connected to the 
input/output bus 20b via the signal lines 40a - 42a, controlled 
by the control processor 2 0 and control the input /output units 
401 - 421 via the signal lines 40b - 42b. 

The multiprocessor control unit 30 is composed of a control 
part 301, a processor break-down display register 302 



corresponding to each processor and a processor interruption 
control register 303. 

This control part 301 explains a command input via the 
input /output bus 2 0b, discriminates a display reading for the 
processor break-down display register 302 and a processor 
interruption control for the processor interruption control 
register 303, and outputs a processor break-down display 
register read/reset signal 302a or a processor interruption 
control signal 301a. 

The processor break-down display register 3 02 is set up by 
processor break-down signals delivered via signal lines 10b - 
12b when one of the duplexed processors is broken down. Then, it 
is reset in accordance with a reset signal from the control 
processor 20. 

.The processor interruption control register 303 can set/reset 

any one bit or all bits simultaneously in accordance with a 
processor interruption control signal 301a from the control 
processor. Processor interruption control signals 303a - 303c 
being outputs of this processor interruption control register 
303 set or reset said one bit of respective interruption reason 
registers 102 - 122 of said duplexed processors 10-12. If the 
said one bit of said respective interruption reason registers 



102 - 122 of duplexed processors 10 - 12 is set, an interruption 
generates in the program of said processors 10 - 12, and an 
interruption from the control processor 2 0 can be judged by the 
program of said processors 10 - 12 . 

Moreover, the bit numbers of said processor break-down 
display register 302 and said processor interruption control 
register 303 are only the logic maximum numbers of processor 
pairs in the multiprocessor system. Although not shown in Fig. 
2, the processor interruption control registers 303 are plural, 
accordingly, as a matter of course, the interruption control 
signals to the processors 10 - 12 are plural per processor, and 
plural kinds of interruptions from the control processor 20 
exist for the processors 10-12. 

Subsequently, trouble processing actions of the system 
based on this invention will be illustrated. 

A restart procedure of system at the time of troubles 
comprises the following five parts. First, a trouble notice is 
given from a trouble processor to the control processor, next, 
the trouble processor becomes an after-notice stopped state, 
then, the control processor gives a notice of partial system 
break-down to other processors, next, the above processor 

makes a final end report in combination with the above notice of 
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partial system break-down, and finally the control processor 
issues a restart command to all the processors. 

The above five steps of actions will be described in detail 
while seeing the drawings below. 

A trouble notice is given from a trouble processor to the 
control processor . 

If such a trouble that a processing cannot be made by a 
soft control generates in each processor, its detection circuit 
(not shown in Figs. 1 and 2) operates and delivers a processor 
break-down signal by a bus via the signal lines 10b, lib or 12b. 
Simultaneously, a normal system of one duplexed processor is 
established. If so, a bit corresponding to the trouble- 
generating processor of processor break-down display register 
302 of said multiprocessor control unit 30 is set to 1 . On the 
other hand, the control processor 20 is looped in periodically 
by a program control via the input /output bus 2 0b. "Which 
processor pair is broken down?" can be known by reading the 
processor break-down display register 302 according to a bit 
position where 1 is set. 

The trouble processor becomes an after-notice stopped 

state . 

In this action, the trouble processor issues a processor 
break-down signal to the control processor 20, then a specific 
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address of a microprogram of said processor is automatically set 
up, a normal system of one duplexed processor is established and 
the control is given to the microprogram. In the microprogram, 
the entry in this state is noticed to the control processor 20 
via the data transfer units 101, 111 or 121 shown in Fig. 1, 
subsequently it becomes a stopped state (only the microprogram 
operates in the stopped state on the software) while looping in 
whether an interruption from the control processor 20 exists. 

The control processor 20 gives a notice of partial system 
break-down to other processors. 

Usually, in a load-dispersing system, the processors 
correlate to each other and the information is communicated with 
each other via the data transfer units 101 - 121 like this 
system, therefore it is necessary to know the fact that a 
processor of a communication partner is broken down. Accordingly, 

when the control processor 20 reads out the processor break-down 
display register 302 and consequently sets 1 to any bit, it 
delivers an interruption control signal to all other processors 
but said processor. After the notice, the control processor 20 
resets the said bit of the processor break-down display register 
302. 
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The above processor makes a final end report in 
combination with the above notice of partial system break-down. 

The other processors, which a notice of partial system 
break-down was told, initially set up information relating to 
the trouble processor in the course of on-line processing, then 
not 7 j the processing end to the control processor 20 via the 
data transfer unit 101, 111 or 121. 

The control processor issues a restart command to all the 
processors . 

The control processor 20 issues the notice of partial 
system break-down to the processors, then the processors monitor 
that the processing end report is told the main memory (not 
shown in diagrams but included in the processors 10 - 12) of 
said control processor 20 via a data communication unit by loop- 
in and the processing end report comes from all the processors, 
then all bits of said processor interruption control register 
303 are set to 1 altogether, and a restart command is delivered 
simultaneously to all the processors. The transfer of information 
is started via the data transfer unit 101 - 121 as before by 
telling the fact that the processors receive this command by 
interruption and the trouble generating processor is operable in 
a normal system. 
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As described above, this invention can control the whole 
system in a lump and has an effect of simplifying the restart 
processing from a complicated trouble of multiprocessors by 
taking such a constitution that the state of plural processors 
is monitored by the control processor, a notice is given to 
other processors if abnormality exists in even one processor, 
after the processing of all the processors is completed, the 
control processor issues a restart command to all the processors 
together . 

IV. Brief Description of the Drawings 

Fig. 1 is conceptual diagram showing one actual example of 
multiprocessor system of this invention, Fig. 2 is conceptual 
diagram showing details of multiprocessor control unit used in 
above actual example and connection relations, of said control 
unit and processors. 



10 - 12 ••• processors 

2 0 •» control processor 

30 - multiprocessor control unit 

40 - 42 ■■■ input /output control units 

50 - bus control unit 

101 - 121, 201 •■■ data transfer units 

102 - 122 - interruption reason registers 
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